Purification and characterization of AHPM, a novel non-hemorrhagic P-IIIc metalloproteinase with α-fibrinogenolytic and platelet aggregation-inhibition activities, from Agkistrodon halys pallas venom.
A novel non-hemorrhagic metalloproteinase, AHPM, was purified from the venom of Agkistrodon halys pallas by a combination of ion-exchange and gel filtration chromatography. AHPM is a dimeric glycoprotein with multiple pIs around pH 7.9 and has a molecular mass of 110 kDa with two blocked N-terminuses. Partial sequence of AHPM obtained by LC-MS/MS analysis together with its dimeric nature reveals that it is a P-IIIc snake venom metalloproteinase composed of metalloproteinase, disintegrin-like and cysteine-rich domains. AHPM has a conserved DECD sequence in the disintegrin-like domain. AHPM hydrolyzes casein and fibrinogen and also dissolves fibrin clots and the proteolytic activity is abolished by EDTA, but not by PMSF, suggesting that it is a metalloproteinase. The protease hydrolyzes rapidly the Aα-chain of fibrinogen followed by the Bβ-chain and does not cleave the γ-chain. AHPM contains endogenous Zn(2+) and Ca(2+) ions at a molar ratio of 1:1.9 and 1:4.2, respectively, and Zn(2+) ions are essential for its proteolytic activity. AHPM inhibits collagen-and ADP-induced platelet aggregation with half maximal inhibitory concentrations of 200 ± 8 nM and 280 ± 10 nM, respectively. EDTA markedly attenuates the inhibition of ADP-induced platelet aggregation by AHPM, indicating that the fibrinogenolytic activity of AHPM is involved in its inhibition of ADP-induced platelet aggregation. AHPM is devoid of hemorrhagic activity when injected (up to 30 μg) subcutaneously into mice. AHPM is so far identified as first non-hemorrhagic P-IIIc SVMP which has both fibrinolytic and platelet aggregation-inhibition activities. The bifunctional enzyme may have a potential clinical application as a thrombolytic agent.